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‘Raw data statistics
-Stability issues
-Internal precision
-Calibrations

Geodetic accuracy
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A Finmeccanica Group Compaiy

MLRO Performance Characterization

RMS Vs Time for Cal B & Cal C
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MLRO Performance Characterization

Skew Vs Time for Cal B & Cal C
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MLRO Performance Characterization

Kurtosis Vs Time for CalB & Cal C

4
B, . )
5 °
3.8
*
° N . N
° N
3.6 < > .
* * V *
AT ’
. e 0 s e
e RS v ¥ KA % o ;9—:u$L’ 2 ‘o 3
4 3 e '0“: .
2 4 L2 $ 0 PP > [ "Q "
v v 9 o RS ’ o3 ‘5*‘ - & N M t
3.2 .: 3 ‘§ O e < :. -
. o 4 W % s > v 3
@ ot e . PR :32:‘ Boé I Py ?, )’:‘0 ,:::‘«
® o v
<
X ‘:,
2.8 - ., ‘
w e < i $
s : L RS
g . s | P v 4, ‘e v « N o e S
26 SERYINN . . " . R . o4
4 A %y . * se? :
. . n 3
24 e
’
.
’ . bl 3
2.2 - P 2
*
IS
2 T T \‘ T T T
Jan/2001 Jul/’2001 Jan/2002 Jul/2002 Jan/2003 Jul/2003 Jan/2004
Time

14t International Workshop on Laser Ranging

June 7-11, 2004 San Fernando, Spain



~ telespazio

A Finmeceanica Group Company

MLRO Performance Characterization

Kurtosis Vs Time for CalB & Cal C

% LCalB
T oCalC
X
*
o .
2 T T e T T
Jan/2001 Jul/2001 Jan/2002 Jul/2002 Jan/2003 Jul/2003 Jan/2004
Time
June 7-11, 2004 San Fernando, Spain 8

14t International Workshop on Laser Ranging



MLRO Performance Characterization

System Delay Vs Time for Cal B & Cal C
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RMS Vs Time for Stella & Starlette
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Return Rate Vs Time for Stella & Starlette
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MLRO Performance Characterization
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RMS Vs Return Rate for Stella & Starlette
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Kurtosis Vs Time for Stella & Starlette
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Kurtosis Vs Time for Lageos 1 & Lageos 2
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Return Rate Vs Time for Etalon 1 & Etalon 2
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Return Rate Vs RMS for Etalon 1 & Etalon 2

40
TS

% °

30

25 'Y

°

B
E 20 - ¢ Etalon 1
g } e % ® Ftalon2
[1'4

0 1 2 3 4 5 6 7 8

Return Rate (returns/sec)

14t International Workshop on Laser Ranging June 7-11, 2004 San Fernando, Spain 22



MLRO Performance Characterization

FOILAR O AR | CE GH
DCTAL SR PR ¥ Rl e Dkl

Skew Vs Time for Etalon 1 & Etalon 2

A Finmeccanica Group Company

¢ Etalon 1
# Etalon2

1.0
*
038 L]
*
®
06 ‘e v ot
* - & o-: %
* & . o .
* °* ° ° *
04 . *3 & e ig—-—'. ot ¢ —
e o % *
2 . . ° . & j. g e o §% [
X * Py o e ® A ’0
* A4 e * ® ‘ ° @ *
02 ® @ * = s & L ] & P
. ° o on & ® oo
°
°
®
00 ° * ® *
-0.2 ~
-04
Jan/2001 Jul’2001 Jan/2002 Jul/2002 Jan/2003 Jul/2003 Jan/2004
Time

14t International Workshop on Laser Ranging June 7-11, 2004 San Fernando, Spain

23




 telespazio

A Finmeccanica Group Company

MLRO Performance Characterization

Kurtosis Vs Time for Etalon 1 & Etalon 2
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OMC vs. Seconds Into Pass

7 y2004d14211103_999
Obs: 1017 BMS: 1.88 mm Skew: —0.22 Kurtosis: 3.22 System Delay: 35289.70 mm Edits: 75

OMC {mm)

0 10 20 30 40 50 60 70 a0 a0 100 110

Seconds Into Pass

14t International Workshop on Laser Ranging June 7-11, 2004 San Fernando, Spain 25




- telespazio

A Finmeccanica Group Company

MLRO Performance Characterization

s77y2004d142t1103_9991

Internal Cal. OMC vs. Seconds Into Pass
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Internal Cal. OMC vs. Seconds Into Pass
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Internal Cal. OMC Distribution
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Internal Cal. OMC vs. Seconds Into Pass
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MLRO Performance Characterization

Internal Cal. OMC Distribution
s77y2004d131t0213_4 146

Obs: 4841 1C BMS: 1.61mm IC Skew: 0.03 IC Kurtosis: 2.70 IC Mean: —0.02mm |IC Edits: 530

£
=
=

MNumber of Returns

| T em [ e [ wew |
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MLRO Performance Characterization

~ telespazio

Discriminator i Peak Detector Calibration

Eile Edit Ealihratiun

Start : CFD Offset Mean (ns)

Channel: RECY

FileMame: pad_y2003d255t1337_RECY.cal
Date {UT): 12 Sep 2003 f 13:37
MD Range: +4.40 to +2.10
Current ND: 0.000
PAD Channel: 0
CFD Channel: O

Total Data: 10000

Complete (%): 100.0

[ Show WFD | Show CFD 50 100 150 200

[ Show Errors [ Show Diag

r |

PAD/CFD Calibration Program

PAD Binsi
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MLRO Performance Characterization

Event Timer Calibration — evt_y2004d072t1309.cal
File Edit Calibration Graph
FileName: & ) MaxAfD  MinAfD Range psf bin SD(ps)
DatefTime (UT): ) Vernierl:
Step Size (ps): 10 Yernier2:
Points per Step: 10 Yernierd:
Rate (hz): 1@ Yernierd:

Complete (%):

Vernier Yoltage Mean (4 /D bins) Vernier Yoltage Standard Deviation (A/D bins)

1000 2000 3000 2000 3000

Delay (ps)] Delay (ps)§

¥ V1 ¥ ¥2 « V3 v V4 ¥l V1 ¥ ¥2 v VE v ¥4
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MLRO Performance Characterization

Vernier Offset — evt_y2004d072t1309.cal

Offset Range Mean Offset  Mean Abs Offset  Mean RMS

vl W1 «] V2 v ¥3 W] V4
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MLRO Performance Characterization

Weekly bias

40 -
+ Lageos1
S Lageos2
20
2
2
10 ~ . . ¢ ~
—_ ¢ « ¢ ‘0 0\‘;‘-’ *e 0" % .
S 0 . ** e % S _
= M ., M ¢ . .
- 10 "‘ * ’ . - & .
- S
20 ’ o e
-30
'40 I I I I I I

2001,5 2002 2002,5 2003 2003,5 2004 2004,5
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MLRO Performance Characterization

Residuals wrms

¢ Lageos1 m Lageos?2

——arcwrms L1 ——arc wrms L2

2001,5 2002 2002,5 2003 2003,5 2004 2004,5
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MLRO Performance Characterization

F941 Coordinate Residuals wrt, I[TRFZ2000
5':' 1 1 1
— WREAN: -1.777 WREMES: 5940

LIp {mirn)

| | | | |
20015 2002 20025 2003 20035 2004 2004 5
5':' I I I

— WKEAN: -0.957 WRMS: 7 B40

East (mrm)
=

_5|:| | | | | |
20015 2002 20025 2003 20035 2004 2004 5

alll

Morth {mrm)

=0 ! | | WWMEAR: 1287 WRMS: B.831
A0S 0W 002 03 AOE 2P 2 Resdek
* UEM Residuals
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MLRO Performance Characterization

840 Coordinate Residuals wer.t. [TRFZ000

50 . . . . .
— asi WMEAN: -1.004 WRMS: 4.853
E
E 0Ot -
=
-
_5|:| ] ] ] ] ]
2001.5 2002 20025 2003 20035 2004 2004 .5
5':' I I 1 1 1
= — asi WMEAN: -4.912 WRMS: 4.171
o
s
L
_5|:| ] ] ] ] ]
2001.5 2002 20025 2003 20035 2004 2004 .5
_ - | | — asi: WMEAN: -5.906 WRMS: 5.368
=
E
= Or 1
=
)
=
_5|:| ] ] ] ] ]
2001.5 2002 20025 2003 20035 2004 = o Fosidusls

* LUEM Residuals
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CONCLUSIONS

‘Millimeter level precision, target dependant
-Automated calibrations
‘Millimeter level stability

‘Good geodetic accuracy, need more data
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